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1 made a statement last night to Earl Stevenson that the face
of the modern space man was not John Glenn, but Hugh Dryden, Although
John 18 risking his life in the craft’thaf actually performs the exper-
imental flights which are essential to prove out our theories of man's
orbital flight, it is the program represented by Dr, Dryden and those
who have been associated with him for a long time, that reaily makes
the flight possible, This is the‘group that conceived the steps lead-
ing up to the flight and the program framework which will enable the
United States to proceed tg more advanced programs which lead on from
this particular flight, and which will capitalize, from an application's
gtandpoint, on the scientific research associated with it,

The agency (NACA) which preceded this organization, was almost
altogether a research and service organization ~ devoted to research
and development and to experimentation on equipment that had proved in
service to need further refinement. An example of the latter would be
a commercial airplane, like the Electra, tﬁat required some additional
perfection., However, the Agency's products were all used by somebody
else, not by this agency. Then, in 1958, when‘the agency was projected
more vigorously into the space business than before, it became an oper-
ating space agency, which meant it had to begin tq use its own research.
The agency 1itself had to éondﬁct experimental programs that would be use-
ful in proving the validity of its conceptions, its doctrine, its poli-

cies, and its programs., In a sense, this is quite a different kind of
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of a problem fér organization, fgr management, for self-evaluation, for
incremental improvement of programs,

The point I want to make is that this organization, -created in
1958, is an operating agency in space, but continues aiso as a research
and development agency in the field of aeronautics, having a very béoad
" legislative charter. This charter requires it to operate space vehicles,
to conduct the kind of research which will permit the nation to move for-
ward in all the science and technology needed to: (1) fully devélop space
for military purposes; (2) yield the knowledge of the univéfse which we
need to refine further the actual structure of science on which our theo-
retical and'practical work-is done; and (3) further refine the use of
this scientific structure throughout a growing economy that produces a
gross national product somewhere between five and six hundred billion
dollars. In addition, this provides that the agency, I think partly in
justification of the large scope of the program and the enlargement of
it, must apply the knowledge gained "for the benefit of all mankind."

This agency must consult the scientific community in developing
its program and it must report to the scientific community on its activi-
ties and the results thereof. Beyond that, it must report to the general
public, and there’s a neat question as to whethef this requirement was.
meant to encompass the readers of the daily newSpaper who might have an
interest in the program — all those people who were most interested in
applications such as the industrialists of the nation who operate within
the private enterprise system that has made this cbuntry such a strong and

vigorous nation in the world.
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But all of this, from the limited exﬁerience I've had with 1t
in the last year, means that we have a very braad charter, The legis-
lative history doesn't point precisely to the way these things should
develop, Rather, we have the opportunity to enlarge this charter in
any area that 1is really useful to tﬁe country. Now, this is a pretty
broad statement for an administrator of a Federal agency to make in a
Government that is presumably a Government of laws and not of men, but
if you read this law, you find in it, I think, a great deal of what 1
have just said to-you, Namely, an opportunity fqr those of us who have
a research respbnsibility, and an operational responsibility, to also
devélop in this area of applications a means by which that tremendous
poﬁer developed since World War II through large -scale organized efforts
in science and technology can be used for the national good.

1 remember very well in the Bureau of thé Budget about 1947 or
1948, when veryvlittle was known about what the Federal Government was
doing in science and technology, it was suggested that the Bureau pull
together and list in one section of the budget all these activities that
the Federal Government was engaged in, whether in Agriculture, Bureau of
Standards, Defense, or elsewhere. We did this, and the amount was some-
thing under two billion dollars at that time (a billion eight, if I re-
call the figure correctly), Since that time, ;he effort has multiplied
about ten-fold.

The National Science Foundation recently has estimated that the
_ national level for 1963 will be about eighteen billion dollars; this
includes government, universities and industries. We are right in the

forefront of this effort, partly because our work is not classiZied to
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the extent that AEC is or the Defensé Department 1s, Therefore, with
this fairly broad charter to plan our program in consultation with the
scientific community, to report on the program to the general public,
and to épply it through communication satellites, weather satellites,
naVigationa; satellites, and whatever else comes out of this program
for ;he benefit of all mankind, we have a rather unique opportunity,

Well, to return to the idea that we are expefimentalists, 1
think that what Mort Stoller has in mind is that through a ansidera-
tion of the opportunities that are opening to us, we may begin to settle
on some sound concepts on how we may organize our activity in this area,
beyond the speéific_things; such as the communication satellite; how we
may examine -the results of the efforts that we dovofganize and put in
motion; and how we may experiment, if you will, with the means by which
the country can get the collateral benefits.

Last night when Hugh and 1 weré talking with Earl Stevenson, 1
mentioned the restaurént in New Orleans that has a sign over the door
that reads, '"We have gravy and other ﬁhings".. Well, gravy is a right
important thing in the South. Space is important in this agency, but
space is not the only important thing., In many ways the nation will
support very large efforts in science and téchnology éor the specific
purpose such as we have here, and for long rangg purposes such as under-
standing the universe in which we live, only if there are the kind of

collateral benefits flowing from the program that are inherent in the

program,
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1 think the image of a program that 1s conducted upon cloud A
for the benefit of the scientific community and costs five billion dollars
a year has less survival value in a democracy, where everybody has the
vote, than one that says, "This is an important objective; we are doing
it for these reasons; we are suppor;ing the military establishments with
what they need, but also there are many collateral benefits." 1In fact,

.if we could be able to say to the public, "You are going to get back from
this program $2 for every $1 spent, and go to the moon and understand the
universe in addition," 1 think you would have a program wiéh a great deal
of survival Qalue. Maybe that is too big an objeétive. Maybe what we
havé to do is set a more modest one by saying we expect to get a dollars’
worth of specific identifiable applications for every dollar spent in the
program and do the program in addition, for the other benefits that are
in it. I don't know.

1'd like to have you, though; set your sights very high, because
in all these endeavors if you set your sights at 125 percent of what you
think is possible, than you've got a better chance to get up near 100
percent. I hope in this meeting, you will not set your sights low in the
area of applications,

, If you look back to the kind of decisions that were made when
the Atomic Energy Commission was established,‘&ou find this: A debate
was had; the agency was established; it wasn't connected with the Defense
Department; it had to hold all efficacious materials, it had to hold all
patents, It still had this flavor of getting something out of the pro-

gram for the general tenefit, Many things have come out of the program
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for the general benefit, not tge least of which are improvements in.>

the educational structure, and in thevnumber of engineers, scilentists,

and technicians in the country who know how to work with atomic energy.
The Science Foundation was established in 1950, and the Space

Administration .in 1958 — a much broader type of legislation that created

- an opérating agency rather than a granting agency like the Science Founda-

tion. Then, in 1961, after another national debate, the Arms Control and
Disarmament Agency was established — patterned very largely on the evolu-
tion of thinking about how to use science and technology fér major areas
of objectives that the United States has, So here is a developing pattern

of which we are a part,

.Again now, turning from that type of thinkihg about our program

to the actual situation in the country, it has seemed to me that as large-

scale organized efforts have developed in the area of science and techno-

" logy in conjunction with the educational institutions of the country, we

have had a quite strong concentration in the northeast, a growing concen-
tration on the west coast, some centers like Chicago, and a few smaller
centers like Michigan and Minnesota. But by and large, that vast region

of the interior of the country that stretches from Canada down to Texas

‘and a couple of hundred of miles east of the Mississibpi on out to the

Rocky Mountains has not found a way to keep pace with the most advanced
developments in this field.

Now, what does this ﬁean? It means that, as‘the rate of change
increases, there comes a widening gap between institutions like Cal, Tech.

and M,I.T. and those, let us say, at Lawrence, Kansas or Stillwater,
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Okiahoma. Now, Ivthink one of the real great challenges of our time
ig how, without slowing down the best institutions we have, in which so
much of our science and technology is based, to get a transfer into a
more widely dispersed area. How can we narrow the gap, not by slowing
down the front-runners, but by having the others move up, taking advan-
tage of the things that have been learned in other places? Now, this
is not a simple thing by any matter of means, but if this agency is to
accomplish the very large program ahead of us; and to do it without doing
damage to other going programs where the same types of men and brains
are required, we must increase the total resources of the country. So
we are, I'think, in our space science area, to some extent in the appli-
cations area, to some extent in the aresa éf research and advanced tech-
nology, endeavoring to so handle our brogram in research and education —
marrying the two so as to encoufage the efforts of these institutions
broadly dispersed throughout the country who want to, by their own efforts,
try to.narrow the gap by speeding up, rather than to let the gap widen by
seeing their ablest people constantly drained off into the strongest centers
of research, |

| It seems.to me that this is important to the applications pro-
gram because if the applicatiﬁnsvprogram of this agency is to be effective
broadly throughout the country,.there must be‘interdisciplinary centers
of able people who can understand the work we are doing in energy, in
new materials, in metals, in lubricants, in fabrics, in very advanced
electronics and communication, in the life sciences, and in the systems
management concepts which we use‘to tie the whole thing together, Now,

as these interdisciplinary groups are formed, you have to ask scursel:s,

42}
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how will they survive, within what flavor and context will they oper-
ate? And 1f you look at the kind of institutional attachments that
are available — that have survival value, that have persisted — you
do not find very many of them.

As a matter of fact, there are in this couﬁtry many fewer corp-
orations than you might think which have a life span of over fifty years.
The church is a continuing institution; Govgrnment is a continuing in-
stitution; the universities are continuing institutions, They do have
a widening of disciplinary flavor. You've had a long development of
technical institutions such as our agricultural and mechanical colleges,
You've had relationships between them apd the constituency that they
.support,'such as the agricultural industry; even the A & M institutions
have courses in retailing. There has been an evolution to meet the needs
in the specific areas in which they live.

Now, I think as we see these broad reaches of a national market
bqild fhe power that results in a GNP of five hundred and forty billion
dollars and we see giant corporations emerge, we still see that even
thesegiant corporations do not operate comprehensively over a broad
geographic region. They have to be concerned with their specific pur-
pose, their specialty, the sale of their product, the profit-loss sheet
at the end of the month., To over-simpiify it: you would say that north-
east Illinois is a large area; they expecf an gdditional four million
people in the next ten years as urbanization takes place. The president
of Sears Roebuck, Inc. or.the Illinois Central Railroad cannot really

take the time nor spend the money of his company to understand all the
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forces that work in northeast Illinois which is hié heédquarters —
the pléce where he has to operate from. But the universities there,
Northwestern, Chicago, Illinois, can undérstaﬁd.this region, They
have historians, space scientists, economists, political scientists,
advanced legal schools,

The point 1 want to make is that in the applicaﬁions field,
it seéms to me, the nation will benefit if there is an interdiscipli-
nary‘fleiing of opinion as to what a national expenditure of eighteen
or so billion dollars a year in advance science and techn;logy really
means to an area like northeast Illinois — or to the four and a half
states that Ed Buryan is working with up around Minnesota, Now, it
seems to me that in planning our applications' work, we must have a
few anchor points around the country which can become, you might say,
pilot models for how the thing might.be done, Using an exéerimental
approach, you produce a pilot model'thét may not work perfectly, but
if it works, than you've got a chance to improve it and makevit work
more perfectly,

I do not think, of course, that Qe can suddeﬁly evolve some
kind of a nation-wide theory or concept and write it down on the black-
board and publish it and put it on TV and say, "By golly, this formula

will solve the problems of California, New Eﬁéland, the Gulf of Mexico

~and the upper regions of the Columbia River" — I just don't think you

will find this sort of thing.
Well, 1'11l leave that now and switch to another type of think-
ing that Hugh Dryden and Mort Stoller and others like Abe Silverstein

have been doing; and that is the role of our Centers. Ve have in our
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NASA Centers, a wide variety of organizations of different kinds.
Each is somewhat Speciali;ed, but each has a wide diversity of dis-
ciplines; each has.in it many of the types of minds that live and
flourish in the universities. |

I find down at Langley Field, for instance, that not only

Vevery airplane that flew in World War II flew 15 to 30 miles an hour

faster because of tHe full-scale wind tunnel, but that the submarines
used in World War II were improved in it., I find that the propellers
that drive the ships made at the Newport News Shipbuildingrcdmpany
have about two knots of increased»ﬁerformance as a result of the work
done there., 1 find that ‘the funnels oﬁ the ships don't throw the
smoke down on the deék to annoy the passengers because of the aero-
dynamic work done there‘at Langley Field.

What I'm trying to say is that there is an area of thinking
that I believe all of us should have in mind - that can exist at
our Centers if we develop the kind of thinkiﬁg among the people there
that is sensitive to the needs of the leaders for problem solving in
that area. Working with the universities in the area, we may find
a regional organizing concept that involves our Centers, the educa-
tional leaders, and the business leaders of tﬁese areas. And 1 think,
that this has a very real value in'that the résults of theoretical
work éomewhat isolated from specific problems or even directed toward
a national problem may be applied to the solution of regional problems.

But you can look at the transportation problem in Cleveland
where we have the Lewis Center. You can relate it to the metropolitan

area studies that have been conducted there, You can, down at Larnglev
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Field, look at the relationshipvof the fact that we have 300>employees
taking advanced degrees in the educatidnal institﬁtions in Virginia —
the effect of this on the educational institutions in Virginia. In-
cidentally, we created quite a little storm down there, when we talked
about putting an accelerator in one of the institutions instead of
in our own backyard down at Langley Field., 1 guess some of you have
been aware of this, but this created a tremendocus upheaval in the
thinking of thé educational leaders of the State, because they hadn't
quite planned it this way and were concerned about what the.full effects
of it would be,

I don't know the proper answer to this.kind of question, but
I don't believe that it is going tovbe found in Washington 6r California.
I think it has to be found right down there.on the peninsula of Virginia
"and one of the things that has béen most interesting to'me is to see
that the people down there in Virginia who felt so very b;dly about the
Space Task Group moving away, suddenly relBized that ;hey had been re-
garding our installation as nothing but a Government payroll on which
. they could’feed (this is a little exageration but nevertheleés, this is
the basic kind of thing that most Qf them did in the Chamber of Commerce).

They now suddenly reaiized years of vital force that is 1inked
to their future in industrial development and Economic growth; and my
golly, they fouﬁd an acre of diamonds right in their own backyard. But,
" what are.we going to do abogt it? Are wé going‘to simply react to the
local pressures? Are we going to tfy to éreate the kind bf thinking at
Langley Field that says our peobie’are willing to particgpate in the

solution of the problems that affect the peninsula of Virginia alorng with
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the university people, along with tﬁe industrial and political and
cibic‘Leaders of that area? 1 believe that if we could ;volve the
program we would be proud of in several years, this would be a rapid
way to progress, 1 do not think you are going to leave this meeting
here today and find that you have solved the prbblems and have a
blueprint for the future. 1'd like to conclude, though, by saying
that in this organization, as it has grown, as it has gdapted itself
to this new operating role in addition to its research rolg, a rather
remarkable thing has happened. We have installed a very sophisticated
form of organization. A large amount of the credit for this in my
opinion is due to Keith Giennén, the first administrator, who had
the vision to see that we had to study the problem of how you organize
the effect, |

But we have now arrived at a point where we are experimenting
with a very sophisticated form of organization to operate a very large
program. We have some strong Centers where we have research tools, Ve
have to think of how ;hose Centers can not only do the job for the pro-
gram today, but how they can evolve the tools needed o?er the next
twenty-five years or so as the space program develops. therefore,.we
have to have in our advancéd Fesearch and'technology development, the

A

kind of thinking that faced the leadership in deciding to build full-
scale wind tunnels for airplanes in 1929 or 1930, when to build a full-
scale wind tunnel was quite dn undertaking; It reqﬁires a lot of courage
to go.forward and say you are going to do this as & Government institu-
tion, But more than that, it took a lot of courage for the engineers

to sit down and say, 'We are goinyg to design and build a full-scale
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wind tunnels that will really work'. th is going to do that for the
next'twenty-five years with respect to space and this very complex area
of science and technology in which we engage?

This is one of our responsibilities. We have a stréngth in our
Centers to furnish initiative in this direction, We have an office in
Washington which; at the moment, is headed by an acting director, but
in which, we hope, soon to have a very advanced leadér. We're bringing
in, to help us in the thinking about this program, such men as Arthur
Raymond, who will be here this week, and who will, I hope, become deeply
engaged in the forward thinking about advanced resgarch and technology.
So, i thinkbthat this will move in a direction that will furnish spin-
off, | |

The question is, "How do we get the spin-off? How do we get
the feed-back into the economic, social, and political growth in the
country?" Turning to another area in space science, 1 think it is a
rather remarkable thing, that we have been able now to make a conversion
from the time a year ago when we were somewhat on t§e'defensive with
respect to the National Academy of Sciences — the Space Science Board —
brilliant men who make the speeches and write them into publications and
say all the things that ought to be done aﬁout space, each one having -
his own ideas. Now, we have made a conversion‘to an organized form
into which such ideas are received, to which these people come. And
they come knowing that they are approaching people who understand the
problems, at least as well and perhaps better and on a broader basis

than the fellows on the outside,
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Now, instead of the Government being on the defensive in the
area of space science for not having an.adequate'flight program, we
suddenly come to a situation where we are going to have flight vehicles
for far more experimenps than the scientists have yet dreamed up. This
is a rather remarkable kind of conversion, Out of this is going to come

a feed-back on spin-off or area of innovation that none of us can con-

ceive in this room. But the effort is organized; it is,bringing in

resources from industry; it is creating new types of'interdisciplinary
thinking in universities, All of thié is, in my opinion, a dramatic new
factor if you are goiling to think about applications., ThiS'agency has

a program'of manned spapé flight that will involve some twenty?;illion
dollars. I suppose more goes into technology than into science, but in
any event, you are going to see a very rapid, hard driving effort in

fhe area of manned space flight,.manned exploration of the universe,

You are going to see why the big vehicles are being built, not like
Apollo, like the Advanced Saturn, perhaps Nova, an experimental flight
progrem with Gemini and the Titan so that the combination of a experi-
mental X-15 type of program with all of the knowledge and skills gained
from that, will be flowing in with these other factors from space science
and from advanced research and technology.

IS
Now that leaves, of course, the fourth area of applications.

In every one of these four areas, we have one man as a program director.
The budget goes to him; the responsibility rests on his shoulders for
carrying the effort and he has in his own staff and in the ébility to
use the Centers, to solicit support.of the Centers in his program —

the ability to command a wide variety of resources throughout tie United
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States, and, indeed, the world, in his program. This means that these
four program directors can have a flexing relationship, a rubbing of
minds, a close coordination, that we have taken the basic programs and
put them on the shoulders of four men. This is a very interesting way
for a Government agency to drive ahead. Each.of these men, in effect,
is the general manager of his area. He has the man, money, materials,
and organizational framework with which to get on with the work,

The problem, mainly, is how can we be wise in deciding what to
do? Well, in the manned space flight program, we are bringing in not
only additional assistance in the form of people on the Government
payroll, but we are brinéing in now the kind 6flthinking that, say,
the Bell Telephone Laboratory group can do in the conceptualization
of the problem, the analysis of the future problems we have to solve,
and the international concepts,

"In the advanced research field, I mentioned that we are trying
to get some men like Arthur Raymond to look at the problems with great
cara, In the space science field, we have the Space Science Board of
the Nationai Academy of Sciences and a very close relationship with
the Feaeral Council on Science and Technolog?, with quite a number of

really extremely able people, not to speék of the space scientists
) A

"around the country that are actively participating in the program and

doing most of the space-science experimental work,

Sd, now you come to applications, We have here with us four
consultants, who we hope will begin to add to the knowledge of what to
do and some measure of hov to do it too. Mr, Earl Stevenson, who came

down last night, just retired as Chairman of the board of Arthur D. Little
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and Company and has ﬁndertaken to give us somevof his time and much
of 'his brain, whether he is in Washington or in New England.

We have Ed Buryan who is an expert in marketing, We do have
something to sell.. Ed has finiéhed a tour of duty as President of
Motec Industries and before he goes off to be president of another
company, we've said we don't have anybody who really knows marketing,
we would like him to spend some time with the U. S, Government. 'He
hags very kindly consented to do that,

Frank Godsey is here, Here is a man with a long distinguished
career in business with large organizations such as Westinghouse. He
has just finished a tour of duty as president of a compan& that gave
him an even wider area of general management experience, perhaps than
Westinghouse did, who is willing to give us half of his time on this
program,

We have the distinguished Dr. Williams hgre who has served as‘
President of the University of Houston. Now, here is a man who sees a
region of the country where the leaders have to solve many problems,
not to speak of the integration problem., What can science and techno-
logy do to help the leaders of this area mobilize their resources? 1In
& state like Miésissippi, you'vé got terrible.problems\of education

N
and yet, you've got great opportunities. In Alabama, where he comes
from, and in Texas there are vast areas of opportunity,

We are going into these areas with large installations, mainly,
because we have no otber choice. The things are so dog-gone big that
we have to move them by water, and'we have to get them close enough

together so that they become a manepeable complex, We have only too
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few compétent people to manage a thing as big as this program all over
the United States, and indeed, throughout the world,

So, I think those of you in the NASA organization, whether in
Headquarters or in the Centers, do have an exciting opportunity to par-
ticipate in something that is a further development of programs that
grew out of World War II and have been amplified to meet the needs of

the country. 1 hope that out of this conference and others that you

Ahave, will arise the answers to problems that we have to solve together,

I hope each of yoﬁ, when you go back to your Centers, will ask yourself
how the great resources of your Center can be utilized in the kind of
effort that helpsthe country, that helps the NASA program,
|  Maybe you'll find a number of your brilliant engiﬁeers and

scientists who would like to see their work not only flown out in space,
but have a practical application in the providing of tools for the men
who will be working with the education of their own children in the
local schools or building the roads on which they drive to work every
day, etec. So, it seéms to me that you do have an exciting and inter-
esting opportunity and your imagination and interest and drive is what
is needed.

We are not at all trying to give you a formula, We want you
to develop your formula, and we'd be very happ; is the oné in California
really worked in California and we wouldn't care if that -exact formula
was directly applicable in tle peninsula of Virginia. We would like

to see the Virginia people develop a formula exactly suited to their

needs,



